Experimental manipulation of the symbiosis between cnidarians and photosynthetic dinoflagellates (Symbiodinium spp.) is critical to advance understanding of the cellular mechanisms involved in host-symbiont interactions, and overall coral reef ecology. The anemone Aiptasia sp. is a model for the cnidarian-dinoflagellate symbiosis, and notably it can be rendered aposymbiotic (i.e. dinoflagellate-free) and
Introduction
The symbiosis between corals and dinoflagellate algae of the genus Symbiodinium promotes the success of coral reefs in nutrient-poor tropical seas. However, there are still large gaps in our knowledge about how this symbiosis is established and maintained (Davy et al., 2012; Weis and Allemand, 2009; Weis et al., 2008) .
Moreover, we do not fully understand how and why this symbiosis breaks down under stress (i.e. bleaching) (Weis, 2008) . These knowledge gaps hinder our capacity to understand the function of coral reefs, and to predict how coral reefs might respond to our changing environment.
In order to elucidate the cellular basis of the coral-dinoflagellate relationship, the symbiotic sea anemone Aiptasia sp. has been widely adopted as a model system due to its robust nature and the ability to produce large populations easily in the laboratory corals Isopora palifera and Stylophora pistillata. Menthol is known to cause local anesthetic effects in neuronal and skeletal muscles via blocking voltage-operated sodium channels (Haeseler et al., 2002) . This cellular response has led to its use as a marine anaesthetic (Alexander, 1964; Lauretta et al., 2014) . Menthol is known to act on a variety of different membrane receptors, including transient receptor potential (TRP)M8 that results in an increase in intracellular Ca 2+ concentrations and causes a cold sensation in vertebrates (Hans et al., 2012; McKemy et al., 2002; Okazawa et al., 2000; Peier et al., 2002) . As proposed by Wang et al. (2012) , the mechanism of menthol-induced bleaching might be attributable to Ca 2+ stimulated exocytosis (Pang and Südhof, 2010) . Preliminary experiments conducted by Wang et al. (2012) also suggest that menthol inhibition of Symbiodinium photosystem II activity may play a role in the expulsion of the algal cells or the digestion of the Symbiodinium cells by the host. Although the exact mechanism by which menthol induces symbiont Journal of Experimental Biology • Advance article expulsion is not yet clear, the findings of Wang and co-authors provide a platform for developing the use of menthol to generate aposymbiotic Aiptasia sp.
We therefore tested the applicability of this approach to Aiptasia sp., in terms of its effectiveness and impact on the capacity for symbiosis reestablishment. In particular, we determined whether menthol can rapidly and effectively produce aposymbiotic anemones, and whether these anemones can be experimentally re-infected with symbiotic dinoflagellates to similar cell densities as untreated and healthy symbiotic anemones. Ultimately, we describe a method to assist the many researchers around the world who use the Aiptasia model system to further our understanding of the coraldinoflagellate symbiosis. Sequences were aligned with Geneious v. 7.0 (Biomatters Ltd., Auckland, NZ) and a BLAST search carried out against Symbiodinium ITS2 sequences in GenBank. Using this approach, Symbiodinium genotype was confirmed as B1.
Materials and Methods

Experimental organisms
Menthol versus cold-shock treatment
Menthol (20% w/v in ethanol; Sigma-Aldrich, Auckland, NZ) was added to 1 µm were maintained under the lighting and temperature conditions stated above, with biweekly feeding with Artemia sp. nauplii.
For cold shock, the water was replaced with 4˚C 1 µm-FSW, and placed in a refrigerator at 4˚C for 4 h. Afterwards, the water was replaced with 25˚C 1 µm-FSW containing a final concentration of 50 µM DCMU (100 mM dissolved in EtOH, Sigma-Aldrich, Auckland, NZ) and held under the lighting and aquarium conditions described above. The anemones were incubated under these conditions for three days, and the treatment then repeated. The anemones were unfed for the duration of the cold-shock, as per the protocol described by Steen and Muscatine (1987) . Anemones were cold-shocked a total of eight times (twice per week) during the treatment period.
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